Ultrastructural changes in the nerve fiber population of anastomosed vagal and spinal accessory nerves in the sheep.
The ultrastructure of the vagal and spinal accessory nerves was studied 1) in normal sheep and 2) in sheep in which an experimental crossed-nerve anastomosis had been made by sectioning the supranodose vagal and spinal accessory nerves, then suturing the distal end of the vagal nerve to the distal end of the spinal accessory nerve, and allowing time for regeneration to occur. This study was carried out in order to analyze the modifications liable to occur when this technique is used and to specify the origin and the nature of the fibers that colonize the spinal accessory nerve. The study was performed in 4- to 5-month-old-sheep. After the surgical procedure, the animals were housed indoors during 1 year until their sacrifice by fixative perfusion. Then, nerve samples were dissected out, processed for electron microscopy, examined, and systematically photographed. After printing, the diameters of the nerve fibers were determined. In sheep, the ratios of nonmyelinated to myelinated fibers (NF/MF) in the infranodose and supranodose vagal nerve and accessory spinal nerve were 1.21, 1.67, and 3.21, respectively. In both parts of the vagal nerve, the myelinated fibers had a unimodal diameter distribution around a peak of 4 microns; whereas, in the spinal accessory nerve, they were distributed bimodally, and 53% had values of 15-18 microns. After making the above anastomosis, the centrifugal vagal fibers degenerated, and the NF/MF ratios increased in the centripetal infranodose vagal nerve, in the reinnervating supranodose vagal nerve, and in the reinnervated spinal accessory nerve (approximately 1.87, 1.72, and 6.04, respectively). In all of these nerves, the myelinated fibers had a unimodal distribution with a peak at 4 microns, as in the vagal nerve of normal sheep. These results reveal the large part taken by the nonmyelinated fibers in the nerve fiber population of the vagal nerve and support the vagal origin of the fibers reinnervating the spinal accessory nerve.